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LONGITUDINAL AERODYNAMIC CHARACTERISTICS 
OF 45° SWEPT WINGS AT MACHscO 


By 


John E. Lamar 



SUMMARY 


A systematic experimental study has been undertaken to provide data concerning 
the effect of aft area on the t5° svept-wing longitudinal aerodynamic characteristics 
at low subsonic speeds . The study vas conducted over an angle-of- attack range from 
approximately -2° to +28°. The data are presented without analysis. 


INTRODUCTION 


Moderately swept wings are often used for fixed-wing fighter aircraft, 
as shown in figure 1, due to the cruise requirement. However, these levels 
of sweep may reduce the high angle of attack maneuver capabilities of such 
a wing due to early breakdown of the organized leading-edge shed-vortex- 
flow system. A wind-tunnel investigation has been conducted to determine if 
this vortex flow could be stabilized by properly shaping the planform 
aft of the leading edge. Stabilizing this flow to higher angles of attack 
is important because of the extension in the associated high-lift charac- 
teristics. A wing with a 1*5° leading edge sweep was chosen for study as 
being typical of this class of wings. 

Presented in this paper are the static-longitudinal-eerodynamic 
Characteristics of 1^ cropped 2*5° wings at a Mach number less than 
0.2. An analysis of the lift characteristics was made in reference 1 
to assess the significance of planform shaping on the vortex flow aero- 
dynamics of moderately swept wings; there fore* no analysis is included 
herein. 
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SYMBOLS 


Values are given in both SI Units and U. S. Customary Units. The measure- 
ments and calculations were made in U. S. Customary Units. 


aspect ratio 


span, cm(in. ) 


drag coefficient, 


Drag 


<5oo S 


ref 


'D,o 


experimental value of drag coefficient at C T « 0 

L 


lift coefficient , 


Lift 




ref 


m 


pitching-moment coefficient about the reference point, x ref 
/) Pitching moment 

or 8-t C «/ 4 k p 

ref q ™ S ref c ref 


streamwise chord, cm(in.) 


M 


Mach number of free stream 


S 


ref 


2 2 

free-stream dynamic pressure, N/m (lbf/ft ) 


2 2 

reference area, m (ft ) 


ref 


reference point for pitch calculation, aft of apex, cm(in.) 


angle of attack, degrees 
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A 

X 

ft 


leading-edge sweep angle, positive for sweepback, degrees 

taper ratio, c./c 
w r 

trailing-edge sweep angle, positive for sweepback, degrees 


Subscripts: 

r 

ref 

t 


root 

reference 

tip 
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MODEL AND TEST DESCRIPTION 


Tables I and II present the geometrical and reference values for 
fifteen wind tunnel models, respectively. The reference values are the 
true planform areas and mean geometric chords. Most of the models were 
obtained from models I and X as is shown in figures 2 and 3. Model VIII 
is an A=l, A*U5°, X*1 wing (figure 4) and model IX is model IV with its 
trailing edge beveled and used as the leading edge. (Model IX was tested 
to provide data for an investigation of augmented vortex lift associated 
with the side edge. The results are reported in reference 1.) All models 
were obtained from flat plates and the leading and side edges were beveled 
symmetrically. 

The tests were conducted in the Langley 7 x 10 foot wind tunnel at 

g 

Mach numbers less than 0.20 and at Reynolds numbers less than 3*7^ x 10 . 
The test set-up is shown in figure 4 with the active and dummy balance 
housings in place. No blockage or jet boundary corrections were necessary 
due to the slotted configuration of the test section. Chamber and two 
base pressures were measured and the axial forces corrected to these 
pressures being equal to free-stream static. 
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CONCLUSIONS 


Longitudinal aerodynamic characteristics for fourteen k5° svept-wing 
models at low subsonic speeds have been presented. In addition, one of 
the models was tested trailing edge forward and these data are also re- 
ported* The angle -of-attack range utilized was from approximately -2° to +28°. 
The data are presented without analysis. 
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TABLE I 


MODEL GEOMETRIC CHARACTERISTICS 


Model 


A A, deg ft, deg 


A 




cm 


I 

1.000' 

45 

-45 

.333 

76.20 

(30.00) 

25. 

.40 

(10.00) 

II 

1.118 



-30 

.388 

65 . 46 

(25.77) 





III 

1.224 



-15 

.441 

57.61 

(22.68) 





IV 

1.333 



1 

0 

.500 

50.80 

(20.00) 





V 

1.464 



15 

.577 

43.99 

(17.32) 





VI 

1.651 



30 

.703 

36.14 

(14.23) 





VII 

2.000 



45 

• 

1.000 

L 

25.40 

(10.00) 





VIII 

1.000 


f 

f 

1 

t 

50.80 

(20.00) 

50. 

.80 

(20.00) 

IX 

1.333 

C 

) 

-45 

.500 



25.40 

(10.00) 

X 

1.333 

1 

»5 

t 

0 

t 

101.60 

(40.00 

50, 

.80 

(20.00) 

XI 

1.714 





.400 

64.66 

(33.33) 

33.86 

(13.33) 

XII 

2.154 





.300 

72.57 

(28.57) 

21.77 

(8.57) 

XIII 

2.667 





.200 

63.50 

(25.00) 

12, 

.70 

(5-00) 

XIV 

3.273 





.100 

56.44 

(22.22) 

5.64 

(2.22) 




| 










XV 

4.000 


! 



0 

50.80 

(20.00) 

0 


(0.00) 


50.80 


101.60 


1 


-■TKODUCBaJK OF THE 


in 


( 20 . 00 ) 


f 


(40.00) 


8 





TABLE III 


TABULATED WIND TUNNEL DATA 
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{ b ) Dummy balance bousing show 
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(a) Model X, X -0.5 (Same data as for Model IV) ORIGINAL PAGE IS POO! 

Figure 6, Longitudinal aerodynamic characteristics for A - 45° cropped delta 
wings with variable taper ratio at M™-.0. 



























